Título: Asco físico, aversión a los gérmenes y actitudes antiobesos: el efecto mediacional de la percepción de controlabilidad del peso. Resumen: Las actitudes antiobesos se refieren a los estereotipos basados en el peso de las personas. Una posible explicación de las actitudes negativas hacia las personas obesas se basa en las reacciones emocionales suscitadas por el sobrepeso. En este estudio, realizado con 373 mujeres, se sugiere que el asco físico, la aversión a los gérmenes y la percepción de controlabilidad del peso juegan un papel central en la explicación de las diferencias individuales en lo que respecta a las actitudes antiobesos. Nuestros resultados mostraron una correlación positiva entre asco físico y aversión a los gérmenes. Adicionalmente, se halló una correlación positiva entre asco físi-co y percepción de controlabilidad del peso. También se encontró una relación positiva entre actitudes antiobesos, asco físico y aversión a los gér-menes. Finalmente, se halló que la percepción de controlabilidad del peso se relacionaba positivamente con las actitudes antiobesos. El análisis path realizado pone de manifiesto que la percepción de controlabilidad del peso media la relación existente entre el asco físico y las actitudes antiobesos. Finalmente, se discuten los resultados dentro del marco de la literatura sobre las actitudes antiobesos. Palabras clave: asco físico, aversión a los gérmenes, percepción de controlabilidad del peso, actitudes antiobesos, análisis path.
Introduction
An increasing number of people are facing the burden of obesity, which is defined as a Body Mass Index (BMI) of ≥ 30 kg/m 2 (Haslam & James, 2005) . Obesity is an important risk factor for other morbidities, such as type II diabetes, hypertension and coronary artery disease (Haslam & James, 2005) . The prevalence of obesity in the Western World almost doubled from 6.4% in 1980 to 12.0% in 2008 (Stevens et al., 2012) . In Spain, the country where this study has been carried out, obesity has increased significantly in the last few years, reaching currently a prevalence rate of 23% (Gutierrez-Fisac et al., 2012) .
Its steadily increasing prevalence rate in these societies has been paralleled by a strong social rejection and exclusion of obese people, who nowadays are exposed to a full array of discriminatory and stigmatizing experiences of many kinds in largely unfavorable societal contexts (see for a review: Puhl & Heuer, 2009) . Antifat attitudes refer to stereotyping based on people"s weight (Crandall, 1994) . Efforts to explain these negative attitudes have centered on ideological variables, but another potential explanation for the strong negative attitudes toward obese individuals relates to people"s emotional reactions to people with weight problems. In this paper we will focus on the role that disgust and germ aversion may have in the existence of antifat attitudes.
Disgust
Disgust may be defined as a basic emotion that is elicited when people encounter a physical, sexual or moral contaminant which motivates distancing from the object (Oaten, Stevenson, & Case, 2009) .
It has been found that obesity elicits physical disgust for women but not for men (Lieberman, Tybur, & Latner, 2012) . Other authors have showed that physical disgust was a good predictor of negative attitudes toward obese individuals (O"Brien, et al., 2013) . All these works suggest that physical disgust plays a central role in the explanation of antifat attitudes (Vartanian, Thomas, & Vanman, 2013) .
It is important to remark that physical disgust is also positively related to perceived vulnerability to disease (Tybur, Lieberman, & Griskevicius, 2009) . As a matter of fact, it has been suggested that disgust have evolved to perform the function of disease avoidance (Tybur et al., 2009 ).
Germ aversion
Perceived vulnerability to disease may be defined as the beliefs about personal susceptibility to the transmission of infectious diseases and the emotional discomfort associated to the potential disease transmission (Duncan, Schaller, & Park, 2009) . It has been showed that negative attitudes towards different stigmatized groups increased as a function of perceived vulnerability to disease (Navarrete & Fessler, 2006 In relation to obesity, it has been found that perceived vulnerability to disease is related to the expression of antifat attitudes, especially the germ aversion factor of the perceived vulnerability to disease scale (Park, Schaller, & Crandall, 2007) . According to these authors, germ aversion, which may be defined as individuals" discomfort in situations that connote an increased likelihood for the transmission of pathogens, was a good predictor of negative attitudes toward obese individuals. Additionally, it has been found that germ aversion was related to discomfort toward individuals with weight problems and with a higher rejection to have physical contact with obese people (Park, Van Leeuwen, & Chochorelou, 2013) . These results are especially interesting because some authors argue that obesity may be spread through social ties (Christakis & Fowler, 2007) . As a matter of fact, it has been suggested a connection between obesity and abstract notions related to contagious diseases (Klaczynski, 2008) .
Perceived Controllability of Weight
Besides the mentioned emotional variables, such as physical disgust and germ aversion, it has been found that the belief that weight is controllable figures prominently in the widespread prejudice and discrimination against obese people (Black, Sokol, & Vartanian, 2014) .
For example, some authors have showed that antifat attitudes may be reduced or exacerbated depending on the causal information provided about obesity to their participants (O"Brien, Puhl, Latner & Hunter, 2010) . Recently, it has been found that one of the strongest predictor of antifat attitudes was controllability beliefs about obesity (Hansson & Rasmussen, 2014) .
It is important to remark that it has been found a positive correlation between perceived controllability of weight and physical disgust (Vartanian, 2010) . Additionally, some authors suggest the mediational effect of controllability of weight in the explanation of antifat attitudes (Magallares, 2014) .
Therefore, we have designed a cross-sectional study with a sample of women with physical disgust, germ aversion and perceived controllability of weight as the main predictors of antifat attitudes. According to the reviewed literature, it is expected that a positive relationship will be found between physical disgust and germ aversion. Additionally, we believe that we will found a positive correlation between physical disgust and perceived controllability of weight. In the third place, it is expected a positive relationship between antifat attitudes and physical disgust and germ aversion. On the fourth place, it is hypothesized that perceived controllability of weight will be positively related to antifat attitudes. Finally, we expected perceived controllability of weight to mediate the relationship physical disgust and antifat attitudes. Figure 1 presents the model that includes the set of hypotheses to be tested. It is important to remark that this model has not been tested before and it is based on the reviewed literature. 
Method Sample
Participants were 373 female students of the UNED (Spanish Open University) from 18 to 40 years (age: M = 30.76, SD = 9.42) who were enrolled in a psychology course and who received extra credit for their participation.
Participants" BMI was normal (M = 22.12, SD = 3.97) according to the clinical standards (Haslam & James, 2005) . 
Instruments
To measure antifat attitudes the subscale of dislike of obese people of the Antifat Attitudes (AFA) scale was used (English version: Crandall, 1994; Spanish version: Magallares &Morales, 2014) . The subscale of dislike contains 7 items (α = .74). An example is "I really don"t like fat people much". The participants answered with a Likert scale from 1 (completely disagree) to 7 (completely agree). A score was computed by averaging the 7 items of the dislike subscale. Higher scores on this measure reflect greater dislike toward obese individuals.
To measure physical disgust the pathogen disgust subscale of The Disgust Domains Scale (TDDS) was used (English version: Tybur et al., 2009; Spanish version: Sandín, Santed, Chorot, Valiente, & Pineda, 2015) .). This subscale consists of 7 items (α = .72) rated on a 7-point Likert-like scale ranging from not disgusting at all to extremely disgusting. Examples of pathogen disgust: "Standing close to a person who has body odor". A score was computed by averaging the 7 items of the pathogen disgust subscale. Higher scores on this measure reflect greater physical disgust.
To measure germ aversion the germ aversion subscale of the Perceived Vulnerability to Disease (PVD) was used (English version: Duncan et al., 2009 ; Spanish version: Magallares, Fuster-Ruiz de Apodaca, & Morales, 2017). The germ aversion subscale (α = .64) contains 8 items in a Likert scale from 1 (completely disagree) to 7 (completely agree). An example of germ aversion) is "I prefer to clean my hands just after giving my hand to someone"s hand". A score was computed by averaging the 8 items. Higher scores on germ aversion reflect greater individuals" discomfort in situations that connote an increased likelihood for the transmission of pathogens.
To measure perceived controllability of weight the subscale of willpower of the Antifat Attitudes (AFA) scale was used (English version: Crandall, 1994; Spanish version: Magallares &Morales, 2014) . The subscale of willpower (α = .75) contains 3 items. An example is "Fat people tend to be fat pretty much through their own fault". The participants answered with a Likert scale from 1 (completely disagree) to 7 (completely agree). A score was computed by averaging the 3 items of the willpower subscale. Higher scores on this measure reflect greater beliefs that obesity is under personal control.
Procedure
To recruit participants, students of all the Spanish territory were contacted trough the webpage of the university. Students were informed on the general purposes of the research and those who voluntarily wanted to participate completed an online questionnaire.
Statistical analyses
First of all, descriptive analyses were conducted. Means and standard deviations in all the variables of the study were estimated.
After that, Pearson"s correlations were calculated among all the variables of the study.
Then, a path analysis with physical disgust and germ aversion as the independent variables, controllability of weight as the mediator variable, and antifat attitudes as the dependent variable, was conducted. We decided to introduce the manifest variables in the model following the recommendations of experts in the field (Coffman & MacCallum, 2005) . The Maximum Likelihood Estimation method was used with a level of significance of .05. To determine goodness of fit, the following indexes were employed: the chi square, the Normal Fit Index (NFI), the Non-normed Fit Index (NNFI), the Comparative Fit Index (CFI) and the Standardized Root Mean Square Residual (RMSEA). Additionally, the coefficient of determination or R 2 was estimated. R 2 provides information about the proportion of total variation explained by the model. According to experts, if the chi-square is not significant, the model is regarded as acceptable (Kline, 2011) . Additionally, values higher than .95 on the NFI, NNFI, CFI indicate good fit (Kline, 2011) . Finally, values lower than .05 on the RMSEA indicate good fit (Kline, 2011) . Experts recommend the lower value of the 90% confidence interval should be a value near zero, or no worse than .05, and the upper value less than .08 (Kline, 2011) . The width of the confidence interval is very informative about the precision in the estimate of the RMSEA.
The SPSS 19.0 was used to conduct the descriptive and correlational analyses. Finally to do the path analysis the AMOS 19.0 software was used.
Results

Exploratory analysis
First of all, means and standard deviations of all the variables of the study were calculated (see Table 1 ). 
Correlational analysis
Once the means and standard deviations were estimated, Pearson"s correlations of all the variables of the study were calculated. As it can be seen in Table 2 , it has been found a positive relationship between physical disgust and germ anales de psicología, 2017, vol. 33, nº 1 (january) aversion. Additionally, a positive correlation between physical disgust and perceived controllability of weight has been found. In the third place, a positive relationship between antifat attitudes and physical disgust and the germ aversion subscale has been found. Finally, perceived controllability of the weight was positively related to antifat attitudes. 
Path analysis
A path analysis was conducted with physical disgust, germ aversion, controllability of weight and antifat attitudes as the main variables (see Figure 1) . The goodness of fit indices obtained for this model were satisfactory: χ² (1) = .59, p = .44; NFI = .99; NNFI = .99; CFI = .99; RMSEA = .01 (.00, .05). The R 2 of the dependent variable was .11. According to the model, germ aversion had a positive and direct effect on antifat attitudes. Physical disgust had an indirect effect on antifat attitudes trough perceived controllability of weight. Finally, it is showed a positive and direct effect of perceived controllability of weight on antifat attitudes. According to the results, it can be said that all the hypotheses of the study can be maintained. We have found positive and significant correlations between the variables of the study, such as physical disgust, germ aversion, perceived controllability of weight and antifat attitudes, as expected. Finally, the proposed model with perceived controllability of weight as a mediator variable has been tested with a path analysis and has been confirmed attending to the goodness of fit indices obtained.
Discussion
First of all, our results showed a positive relationship between physical disgust and germ aversion. This result is similar to the reviewed literature (Tybur et al., 2009) . As it was pointed out in the introduction section, it has been suggested that disgust may have evolved to perform the function of disease avoidance (Tybur et al., 2009 ).
Additionally, it has been found a positive correlation between physical disgust and perceived controllability of weight. This result also confirms the reviewed literature (Vartanian, 2010) . In other words, it seems that individuals that perceive that obesity is under personal control feel more disgust toward them. Recently, it has been found that when obese individuals put in effort to be healthy evoked less disgust in normal weight people (Black et al., 2014) .
In the third place, as expected, a positive relationship between antifat attitudes and physical disgust (O"Brien, et al., 2013) and germ aversion (Park et al., 2007) has been found. Recent studies have showed, as our results did, that emotional factors are implicated in the explanation of the prejudice toward obese people. Our results suggest that the perception that obesity may be considered as a contagious disease is related to prejudice toward obese individuals (Klaczynski, 2008) . We believe that the results found in the case of disgust have important implications for the understanding of antifat attitudes. The reviewed literature sug- gests that the inflexibility of disgust makes sense, from an evolutionary point of view, because it is better to make false alarms than to risk coming into contact with a disease carrier (Oaten et al., 2009) . Therefore, this result might in part explain why antifat attitudes are so widespread (Crandall, 1994) . Finally, it is important to remark that in the path analysis conducted the relationship between antifat attitudes and physical disgust was significant but no very high. This result suggests that the relationship between both variables is mediated by perceived controllability of weight.
In the fourth place, perceived controllability of the weight was positively related to antifat attitudes. This result also confirms the reviewed literature (Hansson & Rasmussen, 2014) . According to what we have found, it is suggested that the belief that obesity is under personal control is related to the prejudice toward obese individuals.
Finally, the path analysis conducted showed the mediational effect of perceived controllability of weight in the relationship between physical disgust and antifat attitudes (Magallares, 2014) . This finding is a novelty in the field of the study of the causes of antifat attitudes.
The reason for the election of a sample composed only by women is based on the fact that it has been found that antifat attitudes are just related with physical disgust in the case of female participants (Vartanian et al., 2013) . This result may be explained by the sociocultural differences about thinness internalization found between women and men. For example, it has been found that women, in contrast to men, prefer a slimmer body type (see for a meta-analysis: Cafri, Yamamiya, Brannick, & Thompson, 2005) . Given that disgust reactions tend to enforce social norms, this could also explain the link between physical disgust and antifat attitudes (Lieberman et al., 2012) . However, it is important to remark that men tend to be more biased toward obese people than women (Magallares & Morales, 2013) .
Antifat attitudes have increased in the last years and some authors suggest that the current rate of weight discrimination is very similar to the rate of racial discrimination in the United States (Puhl & Heuer, 2009) . It is important to remark that some investigations have showed that antifat attitudes do not help obese people to have a healthy life and that the stigmatization of obese individuals has important implications for public health policies (see for a review: Sikorski et al., 2011) . For these reasons, we believe that it is especially important to analyze which are the roots of the prejudice toward obese individuals. In other words, only through this theoretical knowledge we would be able to improve the programs that have the goal to change the image that obese people have. In a recent systematic review it was shown different effective approaches to reducing antifat attitudes (Danielsdottira, O"Brien, & Ciao, 2010) . All of these methods to improve the image of obese people were based on theoretical studies analysing the origins of antifat attitudes.
The current study is subject to some limitations that deserve mention. First of all, it is a cross-sectional study. We believe that longitudinal studies would help to give a more accurate picture of the relationship between, physical disgust, germ aversion, perceived controllability of weight and antifat attitudes. In the second place, it is a correlational study. Furthermore, we believe that in addition to correlational approaches to the study of antifat attitudes, it would be interesting to run some kind of experimental studies, as shown by the line of work conducted in this field (see for example: O"Brien et al., 2010). The results of such studies would be very helpful in the development of intervention programs aimed at reducing negative attitudes toward people with weight problems. However, it is important to remark that a path analysis has been conducted to solve some of these problems. Third, the sample was only composed by psychology students. Future research should include different groups to see if the effects found in the study may be replicated with other collectives. Fourth, it is an online study. Some researchers have expressed concern about Webbased studies, but following experts recommendations these problems may be solved (Reips, 2007) . Despite these limitations, the study provides new data with potential applications.
Finally, in addition to self-reported beliefs to assess antifat attitudes with explicit measures, it is important to remark that people also possess implicit or unconscious prejudices. For that reason, currently there is a great development of implicit association techniques to measure antifat attitudes. Future studies should address this issue.
This study presents some contributions with respect to the previous literature. First of all, to our knowledge, no other study has investigated the relationship between physical disgust, germ aversion, perceived controllability of weight and antifat attitudes at the same time. Additionally, in this study a path analysis has been conducted that helps to give an integrative view of the variables that are related to antifat attitudes. We believe that this article enriches and extends the field of antifat attitudes, as it provides a series of approaches that have not been taken into account before. Our focus on understanding how antifat attitudes manifest fills a gap in current literature on obesity and the emotional factors that foster prejudice and stigma.
